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What is YOUR biggest challenge 
in stormwater control measure 
accounting/planning?
November, 2017
Opti-Tool Outreach Workshop 
Part 1 
Research Based Stormwater System Accounting
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Costs
Water Quality is Declining
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Why We’re Here
Goal of Clean Water Act is to “delist”
Something isn’t  working…
What is the Opti-Tool
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6Materials We Will Use Today
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8Stormwater System Classification 
Can Be Challenging
Because we don’t always speak 
the same language
Swale Retention Pond Detention Pond
Subsurface Detention Water Quality Inlet
Downstream Defender Bio-Swale Naturalized Basin
Storm Trooper Vort-Sentry V2B1 Bay Saver
Bioretention Rain Garden Tree Filter Filtera
Sand Filter Delaware Austin ADS StormTech
Gravel Wetland Surface WetlandStormwater Wetland
Constructed WetlandPorous Asphalt Pervious Concrete
Permeable Interlocking Concrete Pavers
P rmeable I terlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Int rlocking Concrete Pavers
Permeable Interlocking Concr t  PaversPermeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
Permeable Interlocking Concrete Pavers
9It Cleans!
It Will Get 
You the Job!
It Disinfects!
Imagine the Ultimate System…
Sonic Swirl Enforcer
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SCMs Currently Covered in Opti






• Sand Filter 
• Wet Pond
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• Pemeable (Porous) 
Pavement
• Grass Swale
Covered in Opti (8) Covered in MS4 (2)
Some Definitions




D = depth at design capacity before bypass
n = porosity/void space of fill material
 soil media (bio-retention soil mix, engineered soil mix, etc.) = 0.2 
 peastone (⅜” washed) = 0.3
 reservoir stone (¾” washed)  = 0.4
A = average surface area for calculating volume
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DSV Example
Infiltration Basin/Surface Infiltration for 
raingarden or bio-retention with no underdrains
 DSV = Ponding water storage volume and void space 
volumes of soil filter media and stone layers, if 
applicable.




Infiltration Basin/Surface Infiltration for 
raingarden or bio-retention with no underdrains
 DSV = (Apond x Dpond) + (Asoil x Dsoil x nsoil) + (Astone x Dstone
x nstone)
A = 100 sf
Ponded Depth = 1’
Soil Depth = 2’
Stone Depth = 1.5’
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DSV = (100 x 1 x 1) + (100 
x 2 x 0.2) + (150 x 1 x 0.4)
DSV = 200 cf
Treated Runoff Depth
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Drainage Area 1 acre (43,560 sf)
Impervious Area 0.6 acres (26,136 sf)
WQV = Area sf x 1/12 2,000 cf
DSV 200 cf
Treated Runoff Depth 0.1 inches
= DSV/WQV x 12
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Review of Worksheets
Fill in the Blanks






TSS         TP        TN
Bioretention/ 
Infiltration Basin
200 1 (26,136) 1.2 99 99 99
HSG A = 8.24 in/hr
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Rural 4 1.88 4.92 1.72
Mixed 8 3.76 9.84 3.44
Urban 12 5.64 14.76 5.16
Region 1 GI Cost Estimates
Fill in the Blanks






TSS         TP        TN
Bioretention/ 
Infiltration Basin
200 1 (26,136) 1.2 99 99 99
BMP Type BMP Cost ($/yr) O&M Costs (hrs/yr)
Bioretention/ Infiltration Basin 12.42
Assume Urban Environment
14.76 + 5.16 = 19.92 x 200 = $3,984
30
Introduction
Agenda for the Day
Introd tion
Review of BMPs
Unit Operations & Processes (UOPs)
Review of BMP Worksheets and Cross-walks
Effective SWM Case Study
Site Design Assessment
Group Debrief & Discussion
Costs
Hand out case description of Daisy Field project: case 
should be designed to prompt/spark thinking about 
alternatives using GI/BMP approaches; Hold 
Discussion. 25 minutes
Daisy Field
• 47.4 Acre Ultra-
urban environment 
at 65% IC
• Not a lot of space to 
put Bmps
• 62% TP reduction 
requirement as the 
















TC (hr) 0.12 33
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“Hi, Tim and I were just chatting 
about siting systems. Is there 
any reason why we could not 
put a system where the orange 
oval is in the pic below?”
“I’m going to say almost 
definitively no. It’s private 
property and we have no way 
to get those property owners 
to work with us. Additionally, 
my understanding is that we 
want a visible area for public 
education (a park in this 
tributary area). ” 
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Other Considerations
We need to avoid the ball fields for now. In the future, Parks may 
choose to redo the fields and we will propose an Underground 
Gravel Filter at that time.
What are we trying to treat? 
We are trying to treat the first 1" of water across the whole 
catchment
If that cannot be done, then aim for the 62% reduction of 
phosphorus 
Who owns what? 
a.       Parks owns the pipe that runs under Daisy Field, starting 
from 18GMH252 and continuing to the outfall
i. However, BWSC owns 18GMH252
b.      Parks also owns the outfall into Leverett Pond
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Other Considerations
Sub-Layer Name Elevation Elevation Elevation General Location of Point
Topo DETBCB Elevation 29.0 34.8 28.3 East of Jamaica Way / Willow Pond Rd 
intersection. 
Topo DET Elevation 22.5 28.3 21.8 Same as above
Difference 6.5 6.5 6.5
Topo INDBCB Elevation 26.5 On contour line southeast of Jamaica Way / 
Willow Pond Rd. int.
Topo INDD Elevation 20 Same as above
Difference 6.5
Topo BCB Elevation 33.0 31.8 34.2 In vicinity of Jamaica Way / Willow Pond Rd. 
intersection
TOP GEN Elevation 26.5 25.3 27.7 Same as above 
Difference 6.5 6.5 6.5
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In the “TOPOGRAPHY” layer there are several sub-layers that seem to be paired for 
identical points on the map. They consistently differ by 6.5’. Which surface elevation 
layer is correct or relative to the Pipe Invert Elevation layers? For example: 
Other Considerations
Here are the updated 90% Concept Designs for Daisy Field 
Stormwater Infrastructure
Bio-2 is probably too close to the heritage oaks for comfort, but we 
can leave it there for now.
Bio-4 is located in the primary walking path from the parking lot to 
the softball diamonds and is unlikely to be acceptable to Parks.
The current location of the Subsurface Gravel Wetland is not an 
option and will need to be moved.
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Other Considerations
Well, lo and behold, after our initial meeting and site walk with 
Parks, if some scheduling and budgeting concerns can be 
addressed with Parks’ long planned Daisy Field renovation, we 
might be able to do something under the athletic fields 
(assuming that grass and not artificial turf can be used).
We are still waiting for a letter from Parks with the official 
feedback, but based on what I heard during the meeting and the 
walk, we need to start putting together final pollutant removal 





















**Total Phosphorus Removal 
Efficiency (%)
Subsurface Gravel 
Filter - Minimum Size
0.35 $1,016,912 62%
Subsurface Gravel 
Filter - Moderate Size
0.5 $1,452,732 80%
Subsurface Gravel 
Filter - Full Size
1.0 $2,905,463 96%
*Storage Volume Cost estimates provided by EPA-Region 1 for Opti-Tool methodology, 2015-Draft
**Total Phosphorus %RE based on Appendix F Massachusetts MS4 Permit
Stormwater Management Design - 70.5 acre Ultra-Urban Drainage Area
Sizing Comparison of Capital Costs and Relative Phosphorus Load Removal Efficiency
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Next Steps
Group discussion of best use of UNHSC data sheets, 
who could benefit from workshop 2 on Opti-Tool and 
automation/optimization approach. 
Input to further design of Workshop 1 as well as 
prospectively for Workshop 2.
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Questions?
